This paper uses plant-level, panel data from the Ethiopian manufacturing census to estimate the effects of demand-side and supply-side factors on industrywide aggregate productivity. The paper focuses on the effects of three factors: (1) local market size, (2) the value of transportation costs that firms incur in selling to customers outside their market, and (3) licensing fees needed to enter the market. Identification is based on a model of production under monopolistic competition, which enables interpreting the estimated coefficients of a reduced form, dynamic productivity equation.
Introduction
A central question in development economics is why some countries become rich while others remain poor. The starting point to answering this question is the well-established fact that income gaps across countries are largely explained by differences in total factor productivity (TFP). While much of the early growth literature highlighted the importance of supply-side factors, such as technology, in explaining productivity gaps across countries, many recent studies have stressed the importance of demand-side factors, such as market access, as well. Given this recent focus, it is important to understand the relative importance of both sides of the market in generating TFP growth. This is particularly important to policy makers because different policy responses are appropriate for stimulating productivity growth depending upon the constraining factor.
In addition, the last 10 years has brought a wave of new studies highlighting the micro foundations of aggregate productivity growth (Restuccia and Rogerson, 2008; Hsieh and Klenow, 2009; Bartelsman, Haltiwanger, Scarpetta, 2009 , 2012 Acemoglu and Dell, 2010; Restuccia and Rogerson, 2013; Haltiwanger, Scarpetta, Schweiger, 2014; Foster, Grim, Haltiwanger, Wolf, 2015;  Bento and Restuccia, 2017) . The common theme among these papers is that certain regulations or institutions have a differential impact on heterogeneous plants operating in different markets and that these differences-when summed across the entire economy-explain a large proportion of the variation in aggregate productivity across different countries. Our paper adds to this body of research by examining the impact of changes in supply and demand factors on plant-level productivity in Ethiopia over the period 2000 to 2010. Chief among the supply-side factors that we consider are market entry costs (in the form of licensing fees) and different sources of technological change. Demand-side factors include exogenous increases in plants' access to domestic or international markets that result from changes in trade policy or changes in transportation costs.
Our starting point in building an identification strategy is to adopt the modeling framework outlined by Syverson (2004a) and Mellitz and Ottaviano (2008) . Specifically, Syverson (2004) argues that imperfect product substitutability (due to factors like high transport costs) prevents 3 consumers from costlessly shifting demand from one producer to another. As a result, "more efficient (lower cost) plants cannot lure away all demand from their less efficient industry rivals simply with lower prices" (p. 534). This enables lower productivity plants to survive, even in long run equilibrium, despite their lower productivity. Similarly, an implication of the MelitzOttaviano (2008) model is that high transport costs can reduce the scale of market selection via firm entry and exit.
As outlined by Melitz-Ottaviano (2008) , the more differentiated a product is (in the sense of lower product substitutability), the lower is its industry (average and minimum) productivity and the greater is the within-industry dispersion of productivity. Any exogenous increase in market size would therefore lead to growth in the average (or expected) plant-level productivity and alter its dispersion relative to the industry average. The lower the degree of product differentiation, the larger these changes will be because they are the outcome of market expansion that speeds up the reallocation of market shares and factor inputs (both within the industry itself and between the industry and the rest of the economy) by raising producers' entry and exit rates to and from that industry.
We test these predictions using a 10-year panel of manufacturing firms from Ethiopia.
1 This panel contains annual production data for the period 2000 to 2010 and covers all manufacturing firms employing 10 or more employees. 2 It is arguably the most comprehensive longitudinal data set on manufacturing firms in Sub-Saharan Africa at this moment. Industries are classified in the dataset at the 4-digit ISIC level. Importantly, the Ethiopian data include producers' physical outputs, , along with their respective prices, . This allows us to distinguish between revenuebased measures of total factor productivity (TFPR) and those based on physical outputs (TFPQ).
As is standard in the literature, we define TFPR as the value of revenue per input unit and TFPQ as the number of physical units produced per unit of output / . TFPQ measures the technical efficiency of a plant. 4 As discussed by Foster, Haltiwanger, and Foster (2008) , it is important to distinguish between plants' TRPR and TFPQ when estimating the effects of plant turnover on an industry's productivity. If all firms are price takers, simultaneous entry and exit processes lead to a selection outcome in which the industry's least productive firms (in the sense of having have lower TFPQ) exit the market in (long-run) equilibrium. However, it is also possible to have an alternative scenario in which a plant's revenue productivity (TFPR) is a better predictor of its survival than its physical productivity (TFPQ). Such a case could arise if some plants in the industry exercise a degree of market power that allows them to charge higher prices for their product than others.
If this were the case, plants with higher TFPR could survive in the long run, even if they were less productive (in the sense of having lower TFPQ) than plants exiting the market. In such cases, empirical studies that measure establishment-level productivity using TFPR might thus overestimate the "true" link between a firm's productivity and the probability of its survival.
This kind of measurement error arises when factors other than inter-firm gaps in factor productivity determine inter-firm price differentials. Such factors include the many sources of product differentiation that firms use to lower product substitutability as well as idiosyncratic demand differences that can arise in markets. While such factors drive a wedge between marginal factor productivities and product prices in monopolistic markets, they are not easy to observe or measure. This complicates the empirical task of identifying the impact of supply and demand factors on productivity measures.
To get around this problem, we control for the influence of product differentiation simply by focusing on Ethiopian industries that produce only relatively homogeneous goods. We focus on 11 four-digit ISIC industries. The identification relies on Melitz and Ottaviano (2008) , which sets out a structural model of production under monopolistic competition, which we use to interpret the results of estimation of a reduced form productivity equation. The main predictions of the model are all borne out in the most homogenous of the 11 industries: cinder blocks (ISIC 2695).
In this industry, the expansion of the local market boosts revenue productivity while increases in transport costs and licensing fees reduce it. The picture is mixed in the other industries, but it is still broadly supportive of the model in as far as local market size is a major factor in determining aggregate revenue productivity within nine of the eleven industries that we examine. Rising 5 transport costs also reduce revenue productivity significantly in eight of the industries. Not surprisingly, higher licensing fees reduce aggregate productivity within all industries.
Looking at the relative significance of the three types of effects, local market size exerts the most influence on aggregate revenue productivity across the 11 industries in as far as the elasticity of TFPR with respect to market size is always higher than that with respect to transport costs and licensing fees. Finally, we find that the demand-side factors influence industrial revenue productivity more than the cost of entry does.
The organization of the rest of the paper is as follows. Section 2 develops the main hypotheses that we test empirically in the paper. These hypotheses are derived from the theoretical framework laid out in Melitz and Ottaviano (2008) . Section 3 presents our identification strategy as well as our main empirical results. Finally, Section 4 offers some concluding remarks.
Theoretical Framework
The main hypotheses that we test empirically are the key predictions of Melitz and Ottaviano's (2008) model of monopolistic competition. In this model, aggregate, industrywide productivity depends on three demand-side variables: the size of the industry's product market; the degree of product differentiation within the industry; and the cost of transport to the point of delivery.
The effect of supply-side factors on productivity is transmitted via a fixed sunk cost of entry that is assumed exogenous.
A. Product differentiation and market size as demand-side factors in competition
In the model an industry consists of a continuum of N producers, indexed by
, producing distinct varieties of a product to meet demand from a continuum of L consumers who are assumed to have identical preferences over the varieties per the utility function
where i q represents consumption of the output of   i i :
;
is quantity consumed of a unique numeraire good;  and  , are constants measuring the ease of substitution between the numeraire and varieties of the differentiated product; and  is the degree of product differentiation and thus is an inverse measure of the ease of substitution among varieties.
For all varieties production involves the use of inelastically supplied homogenous labor as the only factor input to produce a differentiated good at a constant marginal cost, c , excluding transport costs. Both production and consumption take place in a multiplicity of locations, which could be cities, regions, or even countries. It is assumed that at least some of the produce of each location is consumed locally but varieties are imported from other locations subject to transport costs.
Without loss of generality we consider the simplest case whereby all economic activity takes place in just two distinct locations (or cities), h and l , such that l is the larger of the two local
Everyone is assumed to consume positive quantities of the numeraire in utility function (1) at unit price
, where D and X index, respectively, local sales and exports to the other location, and
The unit price is assumed to be consistent with the aggregate inverse demand function for each variety that can be inverted into a demand system across varieties as
where l N is the number of varieties sold in location l (equal to the number of firms selling in that location including both local producers and exporters) based in h , , which means that no producer can just breakeven by making any shipment of its output to the other location without charging a higher price than it would charge if it were selling the same output locally. Moreover, given any unit price of a variety, more of the variety is sold locally at that price than would be shipped to the other location.
C. Sunk entry costs as a supply-side factor in competition and productivity
be the quantity that a firm based in location l sells locally at the profit maximizing 
are the local and "export" components of the price
charged by producers in location l for their locally sold and exported
and
respectively where
, and where 
where
is the technological lower bound of productivity, k is higher the more concentrated is the industry in the sense of the number of high cost potential producers being higher relative to that of all potential producers; and It also increases in the shape parameter of the cost distribution, k . Indeed  is increasing in the variance (or dispersion) of the cost distribution of equation (9) and therefore in the dispersion of productivity across firms.
Equation (10) These predictions can be set against a fourth one, also read from equation (11), that lower bound productivity is higher the smaller is the non-recoverable cost of entry, E f , which, in turn, sums up a host of supply-side factors, such as the legal regulation of entry.
The free entry condition that equation (11) states also means that aggregate productivity is decreasing in a second set of supply-side factors, namely,  and k . The first of these measures is the variance of the cost distribution, ) (c G , of equation (9) and the productivity distribution underling that cost distribution. As a positive correlate of the variance of ) (c G and, hence, that of the underlying productivity distribution,  also inversely measures the concentration of the population of firms relative to that of highest cost and hence, least productive firm. Clearly  is higher the higher is k and the greater is M c . This implies that industrywide average productivity is therefore higher the lower M c and the smaller is k and, therefore, the lower is  .
Empirical Specification and Findings

A. Specification of the Productivity Equation
The model described in section 2 reveals that aggregate industry productivity is a function of both demand-side variables (i.e., local market size, transport costs; and the degree of product differentiation) and supply-side variables (i.e., the total sunk cost of entry). The model reveals a 12 functional relationship between the explanatory variables and the productivity of the marginal producer; that is, the least productive or highest-cost firm in the industry. Specifically, the model predicts that the productivity of the marginal firm is higher when: 1) the local market is larger;
2) the cost of transport between different locations of production is lower; 3) product differentiation between suppliers is lower; and 4) the sunk cost of entry is lower. 3 What the model does not tell us is how large these effects are relative to each other. This is what we test empirically using a dynamic production function.
Our starting point in testing these propositions is the specification of the productivity equation implied by equation (11), which is
c is the lower bound of firm level productivity, ∈ 0,1 , and which we can write as (13) using the Taylor's series approximation ln 1 .
Let represent the size of the local market, represent the size of transport costs from the local market to an outside market, represent the size of sunk costs needed to enter the industry, represent the degree of product differentiation, and represent the minimum level of productivity needed to operate within the industry (which is defined by the industry's technology). Let ℎ ≡ 1 be the productivity of a randomly selected producer in the 3 The productivity of the marginal firm is also higher the lower is the variance of industry's firm level cost distribution (i.e., the lower is the cost threshold, c m and the lower is the parameter k). It thus turns out that In the Meliz and Ottaviano (2008) model, a reduction in the intra industry inter-firm dispersion of factor productivity is inferred from observing an increase the minimum productivity threshold. This is consistent with the conjecture in Syverson (2004a) that for most common density functions of productivity, an increase in the minimum cost threshold (and hence a decrease in the minimum productivity threshold) not only reduces the average productivity of survivors (i.e. firms on or above the minimum productivity threshold) but also increases the dispersion (or variance) of productivity among those survivors.
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industry. Then equation (11) 
where 0 and is a random error term that may include unobserved establishment effects.
B. Data and Measurement Issues
Our data are drawn from an 11-year, annual census of manufacturing firms from Ethiopia. We limit our analysis to changes in TFPR for the remaining seven industries. We group these seven industries into two sets. The first set is "textiles" which includes weaving and spinning activities (ISIC 1710), manufacturing of wearing apparel (ISIC 1810) and the footwear industry (ISIC 1920) . The second set is "other" industries which includes wood processing (ISIC 2000), manufacturing of plastic products (ISIC 2520), manufacturing of structural metal products (ISIC 2811), and furniture making (ISIC 3610).
14 Equation (12) sums up the hypotheses of interest, which relating to the respective roles in industrial productivity of market size and transport costs, as demand-side factors, on one hand, and sunk costs of entry, as a supply-side factor. The equation is obtained from equation (11) by taking the degree of product differentiation, , is as given as a potential source of within-industry inter-firm differences in productivity by focusing on industries producing relatively homogenous goods. The industries that meet this condition best in our data are the production of cinder blocks (ISIC 2695), grain mills (ISIC 1531) and bakeries (ISIC 1541). Table 1 
C. Measuring market size, transport costs and sunk costs of entry
In measuring market size, S, of equation (12) we assume that markets are spatially demarcated at level of the of city location of the plant being observed. It is therefore convenient that each producer is tagged by a unique identifier in the data and is geo-referenced at that level. This matches each producer to a unique local market that it produces and operate from but while also supplying customers beyond that market in other cities or even countries. We define the variable 15 "market size" as the size of the local market, that is the size of the market of the city or town in which the plant is located. The ideal measurement for "market size" so defined would be the aggregate disposable income or purchasing power of the home city-of the location market.
Unfortunately, aggregate income and expenditure data are not available to the public in Ethiopia at the level of the city. But we do have what seem to be reasonable proxies for the same variable.
One such proxy is the population of the local city (Table 1 ). An alternative is the average nighttime luminosity per year of the city of location as observed between years 2008 and 2012. The variable is named "Luminosity" in Table 1 , and is described in detail in Jones, Mengistae, and Zeufack (2017).
We measure transport costs, T, of equation (12) as the freight costs of transferring goods to distributors or directly to consumers. We use the license fee that they had to incur at start up as a proxy for sunk costs of entry, F. 
D. Identification and estimation
To allow for serially correlated shocks, we model a plant's productivity as an AR (1) process augmented by current and lagged values of market size, current and lagged values of transport costs and sunk costs of entry as additional right hand side variables along with a white noise error term. In other words, we will extend equation (14) into the following estimation framework:
where , 1, . .6 is a constant and is a random error term that may include unobserved establishment effect.
In Tables 3 through to 6 we report results of the estimation of the model using the dynamic panel GMM estimator described in Arellano and Bond (1991) and Blundell and Bond (2000) on the assumption that current and lagged values of transport costs are endogenous. But results contrast sharply with what we see in data on grain mills and bakeries as shown in column 3 (for grain mills) and column 4 (for bakeries) of the same table. In each of these cases TFPQ declines as the market expands but rises if sunk costs of entry or transport costs increase.
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E. Determinants of aggregate productivity (TFPQ)
the production of cinder blocks, with TFPQ declining with rising costs of entry and with increasing transport costs while rising with increasing market size albeit with a one-year time lag. Just as is the case with Table 3 , this result contradicts the case of grain mills and bakeries. For TFPQ rises with rising costs of entry and rising transport costs in these industries per Table 4 . TFPQ also falls with market expansion in grain mills in Table 4 even though it does rise in bakeries.
That said, the results in Table 3 seem to be more clear-cut than those in Table 4 in as far as nighttime luminosity of a city seems to be a more reliable indicator of its market size than its population size. We will therefore limit our discussion to our findings that relate to the determinants of TFPR and product prices to that of estimates based on the measurement of market size by nighttime luminosity of the city of location.
7 Table 3 and Table 4 illustrate a pitfall in the estimation of the effects of any of the three factorsmarket size, transport costs, or sunk costs of entry-at high levels of aggregation. This is in the sense that fitting equation (15) to data pooled across the four industries conceals the heterogeneity of across exiting across industries generates results that would contradicting those of any of the four with respect to at least one of the effects we seek to identify. Thus, we see in the first column of Table 3 that, on the pooled data, TFPQ declines as the cost of entry rises, which would be true of cinder block production but contrary to what would happen in grain processing or bakeries. Also, on the pooled data, TFPQ rises as transport costs rise, which would be also true of that in grain mills and bakeries but contrary to what would happen in the production of cinder blocks. Then we see in the same column that TFPQ would decline as the market expands just as it would happen in grain mills and bakeries but contrary to the case of cement block production.
F. Determinants of aggregate revenue productivity (TFPR)
It turns out that, in general, industrywide physical total factor productivity (TFPQ) and the corresponding measure of revenue productivity (TFPR) do not necessarily move together. This 7 We do include in the paper annex tables of results based on market size being measured by population size.
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underscores that all three industries that we analyze operate under imperfect product market competition. See Table 3 and Table 5 .
We see in the last of column of Table 5 that an increase in the size of the market also raises the average price of cinder blocks. This result is inferred from our finding that average TFPR increases by a greater percentage than the boost that TFPQ gets from the same expansion of market size (Table 3) . On the other hand, a rise in transport costs reduces average TFPR (Table 5) , not only because it lowers average TFPQ (Table 3 ), but also because the average price of cinder blocks is lower. By contrast, an increase in sunk costs of entry raises plant level average TFPR in the industry (Table 5 ) despite reducing the corresponding average TFPQ (Table 3) because it raises the average price of cinder blocks by an even greater proportion than it reduces physical productivity.
The same happens in grain mills and bakeries, where a rise in sunk costs of entry reduces industrywide average TFPR (Table 5 ) despite raising aggregate TFPQ (Table 3) because the increase in sunk costs of entry also depresses average product prices. An increase in transport costs has a similar outcome in bakeries, where it leads to decline in average TFPR in Table 5 despite increasing the corresponding average TFPQ in Table 3 because it also reduces average product prices. But this means that the average unit price of bread declines as the market expands even though the average unit price of flour does rise.
Similarly, Table 5 shows that industrywide average plant level TFPR of grain mills rises if transport costs do. Together with the fact that that the corresponding average TFPQ increases with rising transport costs at the pace shown in Table 3 this implies that the price of flour also increases along with physical productivity in grain mills. An increase in market size also pushes down industrywide average TFPR in grain mills as well as bakeries in Table 5 and reduces industrywide average TFPQ in both industries per Table 3 . However, in this case the proportionate decline in average TFPR is lower than that in TFPQ in grain mills, which means that market expansion pushes up the price of flour as it is pushing down physical productivity. By contrast the proportionate decline in TFPR due to market expansion is higher than that of TFPQ in bakeries implying that the price of bread would fall along with productivity as the market expands.
19 Table 6 presents estimation results of a more parsimonious specification whereby we assume that the effects of market expansion and rising transport costs are both fully instantaneous having no lagged component at all. But the findings are broadly consistent with those in Table 5 .
Here also the main result is that all three predictions of the Melitz-Ottaviano model hold up only in data on the production of cinder blocks. This is in the sense that TFPR increases with market expansion in that industry while declining with an increase in transport costs or with an increase in sunk costs of entry, all indicated by appropriately signed and statistically significant elasticity estimates.
TFPR increases whenever market size expands in Table 6 , not only in the cinder blocks industry but also in the production of cooking oil and in bakeries. But unlike the reading in Table 5, TFPR declines with increasing transports costs in the production of cooking oil. An increase in sunk costs of entry also has the predicted effect in grain mills as well as in the production of cinder blocks.
G. Effects on productivity and prices across the size distribution of establishments
A comparison of corresponding entries of the last columns of Table 5 and Table 7 shows that the effects of increase in market size on productivity vary in magnitude across the size distribution of cinder block producers. Specifically, for any given increase in market size, industrywide average plan level TFPQ and product prices both increase at proportionately higher rates among smaller and less capital intensive producers. This follows from the fact that market expansion is seen to increase TFPR significantly in the relevant entries of the two tables with a proportionate increase that is always higher in Table 7 . The latter point implies that the effect of market expansion on TFPR as read from Table 5 is smaller in larger (in terms of employment size) or more capital-intensive establishments.
Similar comparison of entries of the tables relating to the cost of licensing indicate that the effects of any given rise in sunk entry costs on TFPQ and on product prices of cinder blocks production are always more pronounced in smaller and less capital intensive producers. For the same increase in license fees is seen to produce greater decline in TFPR in Table 7 than that it would   20 per Table 5 . The decline in TFPR itself reflects a decline in TFPQ per Table 3 . Looking at corresponding entries of the third and fourth columns of the three tables also indicates that there are similar scale and technology effects of rising sunk costs of entry in grain mills and bakeries whereby the decline in TFPR is steeper for smaller or less capital intensive producers.
A rise in the cost of entry thus would reduce TFPR in bakeries per Tables 5 and 7, but proportionately by twice as much in the former. This suggests that the effect varies with the scale or technology of production, being lower in larger or more capital intensive establishments. The contrast is reversed in the case of grain mills, where an increase in the cost of entry would reduce TFPR in Table 5 , but would not have as statistically significant influence on the same variable in Table 7 . This means that the effect of rising cost of entry on TFPR in grain mills as read in Table 5 must also reflect the influence of rising cost of entry on the choice of the technology or scale of production of flour.
But the pattern of size effects that we see in relationship between productivity on one hand and market size and the cost entry, on the other, does not seem to carry over to the influence of transport costs on productivity. For looking at the entries corresponding to transport costs in the last three columns of the three tables suggests that rising transport costs directly influence the choice of techniques (or factor proportion) as well as the scale of production in each of the three industries.
In cinder block production rising transport costs have the opposite effects on TFPR between Tables 5 and Table 7 , whereby they reduce TFPR per the former while increasing it per Table 7 .
This suggests that the fall in productivity (TFPQ) and output price that rising transport costs would prompt per Tables 3 and 5 would be brought about partly by the influence that increasing transport costs would have on the choice of the technology or scale of production or both.
By contrast rising transport costs are associated with higher TFPR in grain mills as well as bakeries.
But the increase TFPR associated with rising transport costs per Tables 4, 6 and 7 would be higher in both industries than what it would be per Table 5 . This suggests that transport costs raise TFPR by a smaller proportion in the largest or most intensive establishments of either industry.
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Market expansion also directly affects the choice of technique in grain mills and bakeries, which it does not seem to do in the production of cinder blocks. This also comes out in Table 5 and Table   7 , where market expansion is seen to reduce TFPR in bakeries per the first table by a higher proportion than in Table 7 . Part of the effect seen in Table 5 must therefore be associated with the choice of the scale or factor intensity in this case also. The picture is similar in grain mills, where market expansion reduces TFPR in Table 5 , but does not have any such effect in Table 7, suggesting that the effects we read in Table 5 are influences transmitted via choice of the scale or technique.
H. Determination of TFPR in textiles, garments, footwear, plastic products, wood work, metal works, and the furniture industry
How does the pattern of results reported for the four industries in Tables 3 to 7 hold up across the other seven industries? Do market size, transport costs, and entry regulation affect aggregate productivity across any of these industries as they seem to do in the production of cinder blocks?
Or, is the effect of any one of the three factors contrary to what economic theory predicts?
We address this question by analyzing data on seven four-digit ISIC industries and report our findings in Tables 8 through to The first column of Tables 3 to 7   22 relating to food processing and to the production of cinder blocks. It also contrasts with what we see in Table 8 itself with respect to the textiles, garments and footwear industries. Between them Table 8 and Table 10 suggest that market expansion would lead to significant growth in TFPR across these three industries. This is also the effect that market expansion is shown to have in food processing and the production of cinder blocks in Tables 5 and 6 . On the other hand, increases in entry licensing fees and rises in transport costs reduce aggregate productivity in two of the three industries--namely, the textiles and the footwear industries in the case of the former, and in the textiles and garments industries in the case of rising transport costs.
Market expansion also leads to aggregate TFPR growth in the production of structural metal products and in furniture making per Tables 9 and 11 , just as it does in food processing, the production of cinder blocks and in the textiles, garments and footwear industries (per Tables 5,   6 , 8 and 10). The wood work and plastic product industries are indeed the only ones among the 11 industries where market expansion would not boost revenue productivity. TFPR does not seem to respond to any changes in entry licensing fees in the metal works industry per Tables 9   and 11 . This contrasts with the case of the furniture industry, where an increase in licensing fees would cut revenue productivity substantially, and with that of the plastics industry and wood works industry, where an increase in transport costs or license fees would have the same effect.
A reading of Tables 9 and 11 along with Tables 5 and 6 shows that rising costs of entry would reduce aggregate revenue productivity in 8 of the 11 industries leaving out only the textiles and garments and the structural metal products industries. Similarly, rising transport costs reduce aggregate TFPR in 8 of the 11 industries. The ones where a rise in transport costs would not have a similar effect are the footwear, structural metal products and furniture industries.
Comparing the relative weight of the three factors in productivity, market size is the most consistently observed and strongest influence on aggregate revenue productivity across the 11 manufacturing industries. This is partly in as far as the estimated elasticity of TFPR with respect to market size is higher than that with respect to transport costs or the cost of entry. It is also partly in as far as the effect of market size is significant across more industries than the effect of transport costs or that of the cost of entry.
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Between them the two demand-side factors ---that is, market size and transport costs---are stronger and more consistently observed drivers of revenue productivity across the 11 industries than the only supply-side driver on which we have observations, namely, the cost of entry licensing.
I. Costs of utilities and financial services as supply-side factors
In this section, we report parameter estimates of a more general specification of the productivity equation explicitly controlling for supply-side factors beyond those spelled out in the Meltiz and Ottaviano model. The extension leads to important nuances to our estimates of the effects of market size, trade costs and sunk costs of entry on aggregate productivity. Specifically, controlling for the cost of power and financial services in the productivity equations shows that indicators for sunk costs proxy as much for entry barriers as they would do for recurrent costs of utilities and tradable service input. This is particularly the case in food processing, textiles, garments and the cement industry. The reason is that the costs of power and financial services are both major factors in productivity in those industries.
The share of the cost of power and financial services is also comparatively high in the cost structure of in the wood work and metal work industries. Because firms of both industries tend to operate in larger towns and cities, the effects of local market size on aggregate productivity cannot be identified separately from the costs of power and financial services in those industries.
J. "Other" Industries
Food processing and the cement industry
The first of these results comes out from the comparison of the estimates in Table 6 with those of Table 6B and those of Table 10 with those in Table 10B . Starting with the first pair, Table 6B shows that increases in the cost of power or in the cost of financial services would lead to significant decline in revenue productivity (TFPR) when we pool data across the four industries.
The same effect is also observed on data within each of three of the four industries, namely, grain 24 mills, bakeries and the production cinder blocks. Looking at data on individual industries, controlling for the cost of power and the cost of financial services, revenue productivity would increase with local market expansion while contracting with increases in transport costs in the production of cinder blocks, which is what we also see in the results of the estimation of basic specification of Table 6 and consistent with two of the predictions of the Melitz-Ottaviano model.
But controlling for costs of power and financial services delinks revenue productivity from the cost of entry licensing contrary to the association that the model establishes between the two variables and in contrast to what we see in Table 6 .
Revenue productivity declines with increases in the cost of licensing in bakeries when we control for the cost of power and cost of financial services as in Table 6B as well but also when we do not as in table 6. Revenue productivity also declines with a rise in the cost of power or in financial services in the same industry but increases as the local market expands. This makes the data on bakeries consistent with two of the three predictions of the Melitz-Ottaviano model. But here as well as in table 6, the data are not consistent with the third prediction of the model, namely, that productivity would decline with increases in transport costs.
Controlling for the cost of power and the cost of financial service also makes revenue productivity rise with increase in the cost of entry licensing or in transport costs in grain mills contrary to the predictions of the Melitz -Ottaviano model and to what we see in Table 6 . But as with the case of bakeries and the production of cinder blocks, productivity declines in grain mills with the cost of power and the cost of financial services.
Textiles, Garment and Footwear industries
Turning to comparting Tables 10 and 10B, recall that only one of the three predictions of the model is seen to hold in the first table when we pool data across the 11 industries. This is that aggregate revenue productivity rises with local market expansion. Although revenue productivity 25 is also correlated with transport costs, rising transport costs are associated with rising and not declining revenue productivity contrary to the model's prediction. Revenue productivity would still rise with local market expansion when we control for the cost of power and the cost financial services as we do Table 10B , but it would no longer be correlated with transport costs. At the same time revenue productivity is seen to decline with rising cost of power or rising cost of financial services.
Focusing on textiles, garments and the footwear industry, only one of the predictions of the model holds when we pool data across all three in estimating the baselines specification in Table   10 . This is that aggregate revenue productivity rises as the local market expands, which continues to hold when we control for the cost of power and the cost of financial services in table 10c. But now revenue productivity also declines with rising transport costs just as it does with rising costs of power and rising costs of financial services.
Looking at estimates industry by industry, controlling for the costs of power and the costs of financial services makes the production data on the footwear industry (ISIC 1920) fully consistent with all three predictions of the Melitz-Ottaviano model. For we see in Table 10B that productivity declines with rising costs of power while it also increases with local market expansion while declining with increasing transport costs and rising costs of entry licenses. This bears sharp contrast to estimates of the basic specification in Table 10 , where the only significant influence on productivity in the same industry is seen to be that of market expansion.
Controlling for the cost of power and financial services also removes the association between the cost of entry licensing and revenue productivity in the textile industry as reported in Table 10 . At the same time productivity declines with rising cost of power while increasing with local market expansion just as it does in the footwear industry and, indeed, in most of the 11 industries covered by our data.
The contrast between the results of Table 10B and Table 10 is similar when it comes to the garments industry, where controlling for the cost of power and the cost of financial services also removes any correlation between productivity and licensing fees. Productivity declines with rising costs of power in this industry also but the effect of local market size is not there anymore.
26
Wood work, metal work and the furniture industry
These are the industries where the effects of market size on aggregate productivity are cannot be identified empirically separately from those the provision of utilities and service inputs more generally.
They are also the group for which estimation results of the basic specification are the least consistent among the 11 with the predictions of the Melitz -Ottaviano model. Estimation of the baseline specification in Table 11 on data pooled across the four industries thus shows that aggregate productivity is associated with only one of the three factors that the model entertains, namely, transport costs, but even here association between these costs and productivity is positive contrary to the prediction.
Controlling for the cost of power and financial services removes even that association as shown in Table 11B , where the only significant influence on revenue productivity is the cost of power, whereby productivity declines as the cost of power rises. Productivity is also lower within each of three industries as the cost of power rises in the same table, these being the furniture industry and those of the production of structural metals and plastic products.
In three of the four industries productivity would not respond to changes in the size of the local market regardless of whether we control for the cost of power or the cost of financial services, which is in marked contrast to what we see in the industries of tables, 6, 6B, 10 and 10B. The only industry where productivity increases with the expansion of the local market is the production of structural metals. But that is only when we estimate the baseline specification of Table 11 . Controlling for the cost of power and the cost financial services as we do in Table 11B removes that same association. When we do control for these factors, productivity would fall with any increase in the cost of power at least in three of the four industries, namely, the production plastic products, the structural metals industry and furniture making. Productivity 27 also declines with rising transport costs and rising costs of financial services in furniture making, which is the industry that is most similar to the industries of Tables 6B and 10B in that regard. Tables 11 and 11B productivity does not seem to respond to changes in the size of the local market even in the furniture industry among this group of industries.
But according to
Conclusion
Based on analyses of the panel data on plants in 11 four-digit ISIC manufacturing industries in Ethiopia, this paper estimates the effects on productivity of local market size, transport costs and license fees. The first two of these variables are important demand-side drivers of industrial productivity growth. The third is an important item of sunk costs of entry and consequently a supply-side factor. Identification of the effects relies on the Melitz-Ottaviano model of productivity and producer turnover under monopolistic competition, in which all three are joint determinants of the average cost of the marginal producer in long run equilibrium.
All three predictions of the model are borne out in the most homogenous of the 11 industries, namely, the production of cinder blocks (ISIC 2695). In that industry, expansion of the local market boosts revenue productivity while increases in transport costs and licensing fees reduce it. The picture is somewhat mixed in the other industries but nonetheless supportive of the model in as far as at least one and, more often, two of the predictions hold up. The most significant result is that local market size is a major factor in aggregate revenue productivity within each of 9 of the 11 industries, the exceptions being wood work (ISIC 2000) and the plastic products industry (ISIC 2520). Rising transport costs also reduce revenue productivity significantly within each of 8 of the 11, the industries where the result does not hold being producing footwear (ISIC 1920) , furniture (ISIC 3610), or structural metal products (ISIC 2811). Increasing licensing fees reduce aggregate productivity within all industries excepting the manufacturing of textiles (ISIC 1710), wearing apparel (ISIC 1810) and structural metal products (ISIC 2811).
Looking at the relative weight of the three factors, local market size exerts the greatest influence on aggregate revenue productivity across the 11 industries. This is in the sense that the elasticity 28 of TFPR with respect to market size is always higher than that with respect to transport costs and licensing fees. Between them the two demand-side factors influence industrial revenue productivity more than the cost of entry does as a supply-side factor.
But there is an important qualification to these findings. This is that controlling for the cost of power and financial services in the productivity equations shows that as indicators of sunk costs, licensing fees may also proxy for barriers to entry in the form of recurrent costs of utilities and service inputs in the reported results. The paper has shown that these effects reflect the influence on physical productivity and on product prices. For as a measure of revenue productivity TFPR is a product of the unit price of output and physical productivity as measured by TFPQ, defined as the physical quantity of what is being produced per unit of the entire range of inputs. Since firms are not fully price takers in the product market in a monopolistically competitive industry, interfirm differences in TFPR can arise within any industry either from differences in TFPQ or from differences in product prices or from some combination thereof. Inter-industry differences in aggregate TFPR thus reflect a combination of differences in aggregate TFPQ and those in relative product prices. Any observed growth in the aggregate revenue productivity of an industry therefore reflects a combination of growth in aggregate TFPQ and shifts in relative product prices.
The paper has provided some assessment of the balance between growth in industrywide aggregate physical productivity and changes in relative prices of product varieties as sources of growth in industrywide aggregate revenue productivity. This involves the decomposition of growth in aggregate TFPR into that in TFPQ and product price changes in four of the 11 industries, namely, the production of cinder blocks (ISIC 2695), cooking oil (ISIC 1514), grain mills (1531) and bakeries (1541). It is likely that the conclusion of the assessment broadly carries over to the situation in the other 8 industries.
Looking at the production of cinder blocks, industrywide average plant level physical total factor productivity (TFPQ) increases as market size increases but declines with rising cost of transport or rising sunk costs of entry. But the picture is considerably different in grain mills and bakeries, in each of which average TFPQ declines as market size increases and rises with increasing transport costs or with rising sunk costs of entry.
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Average plant level revenue total factor productivity (TFPR) thus increases with market size in the production of cinder blocks not only because market expansion boosts physical productivity in the industry in terms of TFPQ but also because the average price of cinder blocks rises with market size. Similarly, a rise in transport costs reduces average TFPR by reducing average TFPQ and by pushing down the average price of cinder blocks. Further, an increase in license fees raises average plant level TFPR in the industry by boosting the average price of cinder blocks more than it reduces physical productivity (TFPQ).
By contrast, a rise in licensing fees reduces average TFPR in grain mills and bakeries despite raising average TFPQ because they lower average product prices by a greater proportion.
Similarly, although an increase in transport costs pushes up average TFPQ in bakeries, it also lowers industrywide average TFPR because it reduces average product prices by an even greater proportion. These results underscore the fact that industrywide average plant level TFPQ and the corresponding average TFPR do not necessarily move together under imperfect competition.
This needs to be borne in mind in the use of revenue-based measures of productivity. Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
